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Abstract: 

PROBLEM TO BE SOLVED: To narrow a space between memory modules and to improve the packing 
density of a memory by folding back a main line and constructing a directional coupler to the folded main 
line. SOLUTION: In regard of the wiring of a main line 1-1 , a layer ml is folded back in the right direction 
on a drawing when viewed from an MC 10-1 and a wiring layer formed on a mother board 1 Is changed 
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into a layer m2 and folded in the left direction on the drawing after thS couplers C2, C4, C6 and C8 are 
constructed to the wirings 1-2, 1-4, 1-6 and 1-8 of a layer c1 which are led from a memory chip. The 
folded-back line 1-1 constructs the couplers C3, C5, C7 and C9 to the wirings 1-3, 1- 5, 1-7 and 1-9 of a 
layer c2 which are led from the memory chip and then terminated. The couplers C2-C8 are constructed at 
a position (upper layer) set between the layers ml and c1 of the board 1 , and the couplers C3-C9 are 
constructed at a position (lower layer) set between the layers m2 and c2 of the board 1 respectively. 
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(2) 

1 

v x n i * m 3 n^Eia \zn b k ax x v- 

iSLTlfr tcEB S nfc ^|6]14iiS-&i§ & ft? A b . 

i;uvx^*^ *ifflffiex * 1 €r tu ts tiTzmmm^m 

OSL-TSHi^$n. ftA'x^X^S.WKSIfttbEi&t© 
v'X'xA. 

AX TX 6 ©31 a bE8W<lftffiA'X vx^tfjfilcT 

*lftltt*S^»*«llS-r* H i £#m<h bfcAX ->X:r 
A, 

[fl!*B3] IB*«2fc*S^T, 20 
KA'XVX^tKA'XXU-^WCD^-^eS^fT^fc 

a, feA*x-7x^^egi^asnfcBEt9t*fbfeA'xx 
u- ^ s -tn-f ng i £ tu a n&iaBio— 

K A*X V X ^ ^ O g I m b BB^K A* X T X ^ ft jfi IC T 

2otc4MKbTgi#ttianfc-?-n^n©^i!sgi€?uibsa 

*««*fDigbTia«*n. tt9IULEaoift&tt»&*r 
DiIbjS£T©3Sl ©EiB!^. &C&r9£Ljft#>&ltJ| 
&iaST©?£ 2 ©E«W£*f bRA'XX W'— 
WatlfcRE****filtt«S'&»*«ll«-r4Ct*«f«t 30 

[fll$9!4] Dt&gl. «*«2, **3i3fc*V»T. 
A*XVX^*^©gittJbElfti:AXXU-^6©gitti 

E^SISo 

[W#J15J »*«2, H*«3IC*3^T, 

/N*xvx^^e>©gittibEi^tA*xxu— ^^©situ 

Kru > hS«©^«t-5E«S)UcBfiSt$nfcc:<k*^m 
trs^u>hE«9S«. 

[fM*Jl6] lO©A*XVX^<i:1SS!c©A*XXP-^m 
Tx-^tejll^fi 1 ^ A*X ->XxA IC*5 tiT. 
RAX^X*<hRAXXU-7'ffl©7 ; -*i£gffi£fT5 
KA'XVX^*^*|4S}fttri*Tgi^tUanfcE«S 
tc*t bRAX X U- fO-Zrtl^tlfr M^I6ta*Tg I # 

tuanfcE«9©-a5*^^»^ojfig5 bx¥ff jcEfta 
nx^|p]tti!s^§§*^fiicb. so 
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2 

ra-xxu— yd^gi^aan^KEisa^. raxvx 
^ & ©rs i tu bE*§!©ra— &mm 1*3 ©r ax x * # 
& ©ftsitu bE«s©M<ftUc^-n-en^$tifc^fifijitig 

^rgg£, SESteMHJfcEiM-* £ £ £ bit AX ->X 
:rA„ 

[«*?i7] m&hi. »*js2. »^«3, m&m 

A i X-7X^i:bT^^U3>ha-7©^tg*^b. A 
X X I/- ^ t b T x - 9 ©&#•£ * TT * 3 * ^ U ©tftflg 
£*TU fu'EA-XXl'-yT&Spt^y £^&Jg*fcbt 
^ ^ U ^ V a. * 9 $ L TWtm A'XT X ^ T 

an-s z. t&mmt bfc^^eu yxfA. 

^ * 'J *»6 £ffltttte8g ICgJiRS n^> ^ U * 5? 3- - ^ 

[*3©^itUbE^tc. 4ft«cfl«>iic^%u«4tttsn. ft 

'J ^ >J a-JI/yiJ > h*«©MMi^Ji:«$ 
NRZ (Non-Return to Zero) (I^^LNRZff 

-ctu^-r^A'^^rt, 

RTZ (Return To Zero) m#£A?J bN R Z«-^tCtt 

MKJjf&ifflWWtmiz*. o »*in]i:f-^ ©sftn*#jffli b 

RTZffl^TS^NRZm^tC'ft^gibT 
-A'i^r^bfc^^i-JI/Tfe-pT. ME*rSJtt«S-& 

n*^ e. © r t z m^^N r-z mn\ztnm h ? yy-n\z 
T&tHbTftrE^inrg*., strffi^^'JA^©^-^ 
4nrz«#©u H^-r ^-r^^t^^t-r^^^: 

[»^3S1 1] »*^l~3, «*«6~7. M 
*«9IC*5ViT. 

^•|6Jttii©^§§^ 5»©RTZ«#SrNRZm#tCttiabT 

[»^«1 2] Wf^JSl OEfffl^t'Jti'a-JPti 
**1 lE«©^ ; E'j3>hn-7 : €:^3.-;i/<i:^ijt 




(3) 

3 

WM13] ff«l~3, M^6, 7, 12»Ci5 

tt«%KU ME/tX*b-:7a>&ME2t3©E«©* 10 

[«*JS l 4 ] iljfcJS l 3 Kfcwc. 

T^SUcJ&Brr^CtT, /UVX^A^NRZ (Non- 
Return to Zero) fi^CDx— ^tei^CfeViTMISAXx' 

^tii:_h0X«5i:T^0^^-r-2)RTZ (Return To Zer 

o) «***«raz:t«»iifcr**wttis#». 

[f»^3S 1 5 ] »*3S 1 3 , 1 4iV»T. 
* : £V=i>ba — 7 fre, fitly tT—fSmzti 

isTtBM&n i#wb#fDjisn. 

6gi*USnfcE«i:«rE^ i E , J3>ha-5*»&ogi 

UbB«a«T*aii^«ft«ijSb. iffta^ ; E'j=i>hD 

-5*»6Sf»JjBbjft*.TOE*». RtftfOiBbASU* 30 
©|&R»lc*fb. K^^U*»&gi#fflStifciWE^n y 
* t SdfBx - * ©E8W2S KJMfcKK 3 n 
T**OT*S!ll^»*«<jEb. ME*o y *«*|iM 

Ex-^m^fflo-tn-enowieT^is^B^. me 

^ * U t ME * * 'J 3 > h d - 7 £ © MTr - * 

siisini*»ra cizttzz? \zmm bfc c t t r * * 
[mxm 1 6 ] 1 5 

**:vzi>ba-7frt,fiayfimmzM-rz>mm^\ 
^WbTSfoii^n, mvMisntz'&iDiftmfi a y fim 40 

^jWttK^y^hn-^fcWtfArtb. ME^^'J 
t^-f H»f^lc^bTME^ : t | Jn>hD-7C0x-^ 

m*t©£j»© m« £ * a y ^ «^£j$©ifi] * <»: *» m u tc 

fcME^ J E'J3>hn-53^6ogmibE«3»»T^«| 
MeflMtb. 
hMfPTli. 

mfi^^u^yba-^^^tfiayfimmzmmi^x 50 
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h5r-*S»tHU MEX-f y^\tfiayfimn<D 

tefflxm 1 13 bisi# «t 3 ict 1 -^ «#©em©r&i 

££$JD&*., ttlE^^'J-CHjim^nfcfirE^P^^ 

me* * u * 6 asms nfcME^ d 9 fi mn\z mm b 

©eJR^t|^i;ifij^fc^«.«k5fcME7^ h»^t« 

^*^) ^> vu-?\zm->T%tzmfi uy fimi%* 

m V»TME* =e 'J 6 coME'J - Fr-d' * 7 3/ 
H t &®WL£-fZ> * * 'J ->7fA. 

r*E«5&«gi*fflbT»r0iisn, 

Sf 0 jg$nfc«<z>ME^ p >y ^ flWtfMBj* =E U 3 > h 
p-^JcfftfATjb, 

#r 0 MS ft&&©MEx-*m^a<ME* * »J 3 > h p 
-y\znTS\l)\s. 

fflffi>< * U P > h P - y (Dy'-fi m^e>&MV>&\ * £ £ 

^-r h^-^&tbu ME^'jjfc&ttsifflrsft&M 

ttG* %U * SttSfflsnfcME^ p y ^fi^tcfwiffib 
TU-Fx-^Sfcttib, WB^tU^ hP-^ICM 

e»j - h'x-* * 7 2/ g=-r* - 1 ^^mtf^ ^ =e u -> 

XfA. 

* 'J g I € m $ nfcE«a tME> * 'J p > h p - y 
609lffibR«t*tT4=ail^»*«J«b, 

fl:^U7^ hx-^^2l(±JL. ME^^UP>h 

p-^jcMox^itME^-^T. ba-ymn&m^T 
^ * «j *^ © u - h 5* - 9 & 9 v J-t z> z\ i * #m t -r 

2O0E^e^D, lt3©E»fc»b>W*©WPft!E 

#«rJBbfc*wi!as^»**»«#»rt*bfci: 



(4) 



&HS2 0 0 1 -2 7 9 1 8 



[ffi^J!2 3] fl}#JSl~3, W*3S6, 7, AV^ttffi 

1 2 AVattM&g 15-18. 2 2 JCfcV^T, 
U-H^-^fl^okflUCNRZflt^Sj&fllL, h 

5 ? -^©BtDa*tRTz«#**flrr*'f >^7oi- 

Un>hP— 5. 
[*#J«2 4] f»#JBl~3. Bt*S6. 7, *Mtm 
2l£W$m$V%l 5~1 8, 2 2fcfiHT, 

^>t, I/0Sto*&DMA (Direct Memory Access) $r&| 

[f*«2 5] «*B1~3. 111*9(6. 7. 
*S12SWii*115~18, 2 2tC*5UT, 

[0 0 0 1] 

v*IW> T©«*te2!©fci6©&«tcWb, 
[0 0 0 2] 

[«£*©&«] ^©y-KjWMfcsniMHcs*-** 

<Eja|-r*fc«>0/^*SCibTWIB¥7- 1 4 1 0 7 9* 

f knee=0. 35/Tr 
:®fcft, 1 Gbp s <D/Vl7s&&m?Z>&-&. f®3 
OX^I^ffltntf nee = 0. 3 5/(0. 3 
[ns] ) ~lGHz T&3o H©&©&&8**K:J; 

[0 0 0 8] 20 [ < C]lC*3lt^fil©«:«ffiti ! [^P«1.72* 
10 -8 [q-«]t*0, «*Wft:fflv»6nTV»*3S«©i3« 

r = 2. 6 * 1 0 -6,/ f 

T&D. lGHzTll 
[0 0 10] ★ 

r = 8 2 [mQ/mm] 
<t&D. DCO©E»6 [mQ/mm] tJt^at^t 



* ©#8MA'XBE«§l#<&ofc. S£*S«©S*7J^^0 5 
tc^fo ;:nte 2 y- FM©^— h- 

^, 05tt. A\*VX* 1 0- 1 iiT.l'— 71 0- 2~ 
10-8 ft1©fc>ii£ 2 ttK-rfcto-feEtt i - 1 1 1 - 2 

5. 0 5(4, 10-1 tXl/-7l 0-2 — 

1 0 - 8ffl©<gi£lCttigbTH:l3»3. TTitJ^^^'J £ 

* * u n > h a - 5 m ©x- 9 ait: is b t v»* . 

10 [0 0 0 3] 

imvimviv&st-rzmm] bj&>u ^*©^«© 
ftH¥7 - 1 4 1 0 7 9-?\$j3fate&m&&ibz>mM& 

©mBi*ffliBf *K:«*isitttS'&*oiaiftfi*fi<'r* 
B2^ft©^tteiii©^-r^t)-6iis^ 

w n «t* < -r -s n t t * ^ i j © la ^ m mm £ f? 5 n t # 

^10HIT*5. 
20 [0 0 0 4] JfS2©gg)8<hbT\ iga^-^eiH 

**. z.niz;vi7.fcB<DiL±K) . ftTa*D©H©» 

® * 1/ AtC TI& D &trlB IC X * a - ©H* £ & o T 

m<Dm*m-ox^^rzisbizu^—^co^ms. (vref) 

A ©1ft K> &*IS!f fflj&tif:*: u X * a - ©IgCB £ fc o T lr> 
30 &. 

[0005] *^**vi;i/x©w*g5e>-a-^a*tL 

T^T©<t5tCttt^T^^)„ 
[0 0 0 6] JKj^W;* (SO: 9 • it^T*< 

D) B5ffi©j£&tC«bTiSJii&/£#£#0 0 0y*«T 
r ©S^B$W^«f^A;PX^^#« ( f k n e e) it 

[0 0 0 7] 
[«C1] 

mi) 

(KMBO.l tmm], HB«SJ?*0.030[mm]) ©«£Tte 
DC©Staffl5.7 [mQ/mm] i:^t^>. ::t, T j 

[0 0 0 9] 
[»2] 

[Q/mm] («t2) 

★ l&3] 



<&3) 



(5) 

7 

[o o i i] ;:n£:£Hf s&ffit LTAW^fefg* F 

TtXticfc^. "Limits of Electrical Signaling 

(Transmitter Equalization)" ; IEEE HOT interconnect 
V (1997,9/21-23), pp48»C K^-f/N* (transmitter)ODA 

C(Digital Analog Converter) SrfflVifc^tggW^^ 

mm^nx^^o ctutF?^ n<Dm.^^m\zpsz io 

[0 0 12] ^tl^ffl^fc«-&T«. h*9'f>'W1««l(C 

^o, ls i tc^mw^^^-r^^t^isbv^m 

[0 0 13] SfS3cDg3Uil<hLT. Ifi&cD^'Jte^'J 
n > h a-yfrt>frT]5.^fr&^fr\zfotTmm&\z£ 
tfti-otz.* Z\(DZtfrZ>>)- F^—Pt^-i H^-^f' 

tm^&fflm^Srfcfc'i.u ^©^w^^«i<-rcii 20 

[0 0 14] 

>y-i» ^^f-r^i^jgu iJTDjIStlSlttlOBBili: 

t v xm-sm (omm-^t \t*<D £ £ ic ^ ^ ^ - ;nw« 
[o o i 5] m2<Dmm&Mik-rz>rctb(D^&£VT. 30 

^-r^CiT^i/PT. h-^fiRfttlft^PX 1 — 

^©*s*, F? j f/tcwjfc«fp*jM"'MW« 

i<LSI /{WfilC&S,. 
[0016] S8 3 Wg£)H£fl¥jfc-t Ztz&O^&t LT, 

> h P - 5 #> £ jfi 1^<£B »cES £ nt H -5 ^ t U 7- <;/ 7 

U .'J — F"tr-f i/)Vt.^^ hlM i^l/TWD 

[0 0 17] 

mwv>mm<»wM\ m 1 <z>£ftfl«H 1 zm^xmrn 

[0 0 18] 1 0- l«^ ; EUP>hP-7»Jffllta«Sr 
ttSLS I ^y^C&TFMC: Memory Control lor) T$> SO 
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0, 2-2~2-9«/€Uf7yiO-2~10-9 

1R1 (Printed Circuit Board)te, MC 1 0 - 1 £**: 
'Jtva-^ 2-2-2-9 £2l3$U MClO-li 
/tU ; EyaHl/2-2~2-9rtO/tU?77l 0 
-2-10-9 MT^-^!|gj5l*nIffi<!:-r^iH«S**b 
T<^&V1F— h* (Mother Board) T&3o ^'J* 
v>a.— ;U2 - 2 — 2 - 9 «P^-^^ (connector) 

[00 19] MC10-l(i/ ; t l J?77l0-2~l 

0- giCftL^-*©^*^ (U-H-7-fh) ©id 

- 1 - 1 - ^OifTf^iCMC 1 0 - llw&lft 
^n-SHHi^l - 1 ^^-O^-YXmain 1 ine) 

[0 0 2 0] Vtf — H 1 l*l<D2&i&§im 1 , c 1 , m 

2, c 2ia^n^*na&rt©ffi#ii£*LTv>&. besh 

1- 1-1-9 te^-tv?n— msmc 10-1&6 

TS\Z*^)=?y~7l 0-2-1 0-9tC&j££*l. <fc^ 
©S»tt*!r*MS$tR t t *^"UT»iB«BEV t t \zmmt< 

ntw. hoimbwbev t t K»«tsnTv»a»sB« 
trtR t tsuvxaft (■) xm.vtzo zwmn&t&wt* 
n^nmm 1-1-1-7 <on-omwm^ > tf-^> 

- i~i -7 3j»6ofli<»ttc:©ttSH*Tr»jRans»*« 

[0 0 2 1] MC10-lt/ : EUf7yi0-2~l 

0 - 9m^-^mm\tRUvrz" c ^-essn&c 
2 - c 9 ©^isjtt^ggTrf t>ns. c <o*iaitt»^« 
IJ#i¥7- 1 4 1 0 7 9w.m.<Dhoitmmx$>^>. * 

tzt>?>. cnii. 2y-HM<D7 r -^ejt$:2Mfi : BH«S 
MO^TifcS^DX -h-dr (*|flltt*S^«) ^fflV^T 
ff-pTVifc. -TUt>t>. MC (AXVX^) 10- It 
/tUf -y^ 1 0-2-1 0-9W© 

&&&2mffl-rti.t>*>*-i yv-iy 1 - 1 &etki -2 

~l-8W©?nXl — ^SrfflliTteitt"^). JIOD^P 

n, &2>mm&. mmmmzmz. z\<n%>. py-crm 
mimMikx&z n r z m^T&nrayr iRitt^f§ic«k 

[0022] T-»f-si?- h 1 ic^^T, ^nt^«$n 

-5^ ; E'J ; E^a.-;l/2-2~2-9<DMBg (e-y^) « 
^88^7 - 1 4 1 0 7 9 Cm>Ttt:#lflri£ttM#SflUft 
UTBHnl bT U?) fc* C Oife^©*^ JUTIC«tri*^ 
H<hV^g8B^$.ofc (0 7) . 
[0 0 2 3] *rtl\ZttL*mnWX\t, *^><7-1>l 

- 1 ©ISJStJMC 1 0- l^e.^,Tmira$:SI®5&#^ 
|6](r. ^^EU^«v^e>«>c li^Eii -2, 1- 
4, 1-6, l-8tffl^SC2, C4. C6. C8 




(6) 

9 

-f >7-f>l - 1 \t^^)^v-ff)^^(Oc 2H©BE*£l 
-9, 1-7, 1-5, 1 -3 tOtfe&mC 9, C7, 
C5, C3£tgJ&L, -tOft^Sasn*. CIJIT-, «r& 
§§C 2 , C4, C6, C 8«^1f-#— H 1 Omlli: 
clliCi T«fiS^tl. i^€rgg C 3 , C 

5, C7, C 9 Kl Om2 It c 2 tOffl 

[o o 24] iis^i§c2~c9«^-r>7-r>itc*fu 10 
tv>*. -r&fc*.. *-r >7-r >i - 1 <o±jjmiz3b2> 

*^»C2, C4. C6, C8t. -RfcHlCfcStt^S 
C9, C7, C5, C3itliEi* s S»*l»lT^5 
;rt-f>5*f> 1 - 1 KftLTteRUfa^irfcoT^ 

*©t. cnicto^^Dx i — i?&mn<Dfem\zte 

[0 0 2 5] 01©<fc?tC S-&gg*1«fi5cT?>>t^©IE 

sn?*4;>w>7'f >i - 1 ^©s^e.ifi^we^ 

3fc-5©T, * ; EU ; E> 5 J.-->l'2-2~2-9©IWISii£. 

*lRltttS^»C 2 ~C 9 ©«g^8g»BB«fio*^e«tc 

W*^>. d©fc«>, l#C©V+f— h* 1 iC^D^v 5 
[0 0 2 6] JKOctift^-Cbtt^lCj&Kfett^fitt 

fi£*i£fl5©«£<!:P]i;T£>D. H^co«§ftM14t 30 

[0027] -rfctots, «e*a«K»^T»a, 07©<t 
2~2-4wmiB (tr^^) tt*wttis^»*«ai«itbT 

* ij 2-2-2-4 ©MBi (hf-^) £££ 

40 

[0 0 2 8] H2KT-tf-#-Hl©JB«fiJECD«€w 

r. 

[0 0 2 9] 0 2tt, Bl 1 CDV-tf-^— H l©*f>^ 
-f > 1 - 1 KJ* bTSatt*raoWlBT**. 0 2 «U 
li*»&CAPli, tflUB (VI) . ify>l*m (G 

1) . mnm (mi) . ( C n . 

(G2) . mmm <V2> > (m2) . m^n 

(c2) , ^9>HH (G3) . mmm <V3) . CA 

i4Wiii*«iT«tonfc«i«**yuyi'y-c»3iLT* 50 
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0, Z.<D7i)7Utf& 2#©jfe6rC*L/t. 
[0 0 3 0] mil, cl li©±TJiK:afeA/j£afefrlE* 
1-1, l-2fcJ:D, Bl4»©*|fiJtt»^»C2*«| 
BJcLTVi*. m2|, c 2»©±TJifcSfc^« 

ttffElt.1-1. 1 -3(C.kD. Bl^cDija^g§C3& 

[0 0 3 1] dUT, (ml) ©;*-f >5-f >1 

- 1 if f 1 (m2) o^-r>7-f>i-ni@io c t 
•5 KSf 0 jM^nfcW CHEATS.*. 
[0 0 3 2] in^0mll-c Him2i-c2I 
©fcS^ggffllc >?v > h* Ji^cVi LTii 0 . 
*|SlttS^c 2-c 3ffl©H£T**flmW©/-fX 

[0 0 3 3] H3©«fc5tc, M^g§«»f®lc*fb 

«nTBofctS6»c 2 attK*l - 1 atBEi^l -2 
asi^ftO, f/rDil^nZi^W >5-r >1 - 1 a(im2 

mxmm 1 - 3 a £ c 3 a natc. 

OTKy HOJKtS/'f >7-f>l - 1 bteml JiTBH 
*l-2b£tt-&lxT*5^§gc2b£»j*U JffDMS 
ftfcl-lb teBE«& 1 - 3 b <£:*S£-gg c 3 b &f»&T 
S. ■?-n-€ r n©i!g-&ggC 2a. C2b, C3a, C3b 

^©iSg^ic J: o y -r x©a*fi«-r-5fc©»c. 

■ mfcttl"^ (level) OFH©) ttflMttttt. sfr 

4 fc»©Ji*a*<l>fc < TiStI <£ V» 9 JtMUtH 2 J****. 

[0 0 3 4] 04{C. S1©Ih1KT0 3©««^©^ 
*SC©BBS0S:^T. fflV»fce*»©**ttim*TOH 
tRUTT**. MC 1 0 - ia>&gi£tti£*lfc;*-r >=7 
•<>l-lail-lbit CAPlli^mlM 

*S-&»C2a. C4a, C 2 b, C4bS:^fiXU, ^© 
IB*m2JiKaEAT|BI«K«l^»C 3 a, C3bSr 
JBfiKU ISCAP 2JHcXATKlfl$nT^«. ^ 

gg*^ e> ©KUtt-tn-fn^ * 'jtva-^ 2 - 2 ~ 2 - 
4tc^«$nTVi-s^ ; E'j io-i~i 0-4 \z&mz 

nTVi4„ 04OWTtt2t7h (bit) ©«#©*-fB% 

[0 0 3 5] HI. RC/04TMIC. SfDigUS: 

2 0^±|9:tt^);itT. ^^V^^^-)U2-2^2- 
9 WRIS^iejttil6#gg©S3 tCfte»rMliS< Z. 
«tt>$Mtca^T^4. "Tftto-fe, ^-f >^-f >1 - 1 

T ; E^o.-;HffllB&«g^ggS© 1 / 3 SSICS < H&T 
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oatjct-zf, ^i-;Mfflfii£fe!r&§g©fi£©i/'4 

[0 0 3 6] #||j^JTte**U^S^-Jl/©tSC&te2 
-2~2-9©8#nT&£#, ^-n^iT'b-^n^TT* 

^©&^->X^A#ifi5tl;:J:OS&3. 
ISSMSttR t t tevtf-*- H l ©iSl:feoTfeTi 

iCtoTfc, ^©$ltgtej**)&V>©T\ t'-^lCfcoT 10 
> 1 - 1 £E*§1 1-2-1-9 <D.mn&M<Dfa%\t 

mttHftizts.*. ccs^Tt). >5-r > i - 1 £ 

[0 0 3 7] J(S2©*lfi«tUTBI6 t*-r*5teE« 

[0 0 3 8] H6fc*V»T#E^ttHl©-€-nt|BJi;» 20 
«**bTt»*. B6T, HI 1 tSfe5CDtt*|pltt^ 

»©*ranr»*. -r&t)*, >5-f >i - i\tm.m 

H K & « <fc -5 fc fc -5 M-^© C 2 ~ C 6 ©E*§1 1 - 
2~ 1 - 6 *f)$LT^5. £©@6©V-»f— Jp— h* 1 

©EI§!0!l£EI7 ic^T. BTIiBeo^^'JyXfA* 
f i ©±ffi^e.MfcSTafeO, 13 7 fc7K3*lTV>-2>E 

(bit) fflf-^TS)4. -V+f-Jp-HltHMClO 
- 1 t^^EU^^n— ;U2 - 2~2 - 6^J*«lE$n-5a 30 
*£^2~6#Efi£ftTV>£. ^tU'yXfACf- 
^m^«. A'*&i^£tt*©T&ri*^©l«)i;tefi© 

«fTi-p©m^trxcffis-r«.i:. ^©flrew:*^*:* 

«a«*«l±T*'f >5-f >1 - 1 £fc«fc 
9m#©£it#pJ<£<i:&*. 

[0 0 3 9] ®7\zm*T. MC10-l^e.?ltUS 
nfc^-f >5-f >1 - lJWK«KftW>oTE**n. 

©w#jt*iqi'ttiis^sgc 2~c6^-f>t:-y>xt: 40 

fflfC. »fc»C2©;*'f >9-f>l- 1 tEilg 1 - 2 # 
n*i7^3©m#E^lttlbfflV I A£Mtt*J;r>lc# 

[0 04 0] Zl*?? 3tZl*tr? 4t<Dffl\Zte^T. 

*-f >^-r y 1 - 1 ©-#©fln;:*S'&ggc 2ffl©E>& 1 

-2*<IHg$tl, ffi^©[ayiCiSa^g8C3ffl©Ei8Sl-3 

a<ra b<s-&a £ «o «fc ^ tc m vmm tr y ?tei $ nx 

<^*>. ^UE^ey^TEBbT^SS*«, a*^* 50 
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3 1 4 lc|^i;tatg^WTS ; &>'3.-;i/^ijtW*Sfc© 
fctt, i^ggC2£C3<hT|igi;!S^©m#«JBE££fiJt 
-ZZZ>±o\Z. iig£©|g^£Hi;KT£&©a*&-5;t 

©t&-s>. a»i;:tr*.tf. raumHTE**iE«r*£t 

iz£K). ^-f>5'f>l-liEJSii-2. l-3ti^- 

^3> Rtf3*^4«Cl£»2n&/^ 

& ©7 s - * £ HQ U m^tgiHTM*-* * T$ £ . 

[0041] ^©ipic. mommz-D^Thmmtm 

BE*T^ttlS-&igC2 tC3, C3tC4. C4t 
C5, C5<hC6£^n j £ r tl;*-1'>7'1'>l-l©M#J 
ir^-r^diT, *S^g§c 2~c 6{c^®^E^lc 
Jt^Tiji<]^*T3 ^ 2 ~ 6 © bf y Z. t 

tfTS*. ^©iSSHI. ^— ©^J5S^J©01 <hR«f«£^ 

[0 0 4 2] ££T. 3^^2i3^^3tOflT 
14. *-f >7-f >1 - 1 ©M-flOKlb^Klll -2*»!ftV» 
£©20©Ei^©ife-&t^-l'>7-1'>l - 1©M#J 
fc * * 3 -3 ©E$ © »■& t *«» A: * £ t fc «t -5 -f > tf - 

n^.^^ 2 «hn^^^ 3 ©fflw^'f >5"f > 1 - 1 ©E 
mi -2 &M&ttfl£ftJMBttlxTfeAt>. ^©iS*. 
^-f>^-f >1 - l©^T>tf— ^>XAU0 77y H: 

[0 0 4 3] *&, ^3©S^M^Ji:bTE18©J;5iriS 

[0 0 4 4] H8tt««WK«Hl iHU«J«ir*0. 
08IM7 t n*tV1f-jR- HI**- H©±®ck 0 
lfc0T»5. 0 MC10-l)5^©>'f>7 

•< > 1 - 1 (x'Hf-*- h> 1 rt©ra-m#»T 

SfDjg^nTViS. MC 1 0 - l*^©M#ttn*d7^ 

2~6©RUttBtc*-5m#tr>{c^-r^.^ ^-f> 
7-r >i - i\tz\<Dmn\z>*mts*.o\zm-m-z&m 

[0 0 4 5] £©^'f>7'f >l-l{C*tUTr3^^^ 
2~6#>e>©E*§51 - 2~ 1 - 6li. ^^i§C 2 ~C 6 
©•?-n^*n^, JBlC^Tl^n^i;^©— t?*5^^*f 

1 - 1 t»f ojg$nfc^©^-r >7-<>i - 1 fc^-n^* 
>5<>i- ln^^nxiso. »sasuTsi*s*.tt 

MC 1 0- 1 ©x-^Eigl (^-f>7 

wk 8;hk 1 6/u h t&m\zmznz>tt. 

H 1 !C:fcV>TiJi-Ji©#-£&ffl UTEi^-r* 
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>l - l^ftfgcSSO^-^fct-r^t, 3f&#B©{f 
[0 0 4 6] MfC. »J®MtLT. Pfl-©BE*§lli£te 

ffllT/-f>7^>l - 1 *K«-rs;ifcfc.fcD. 01 

tCJt^T^DigbSUICV I ASJB^SjMSjWKK .VI 10 
^>1 -l©&tt^>tf-^>X;&<-5£<!:&S. dtl 

w&w}>f3.<i3.z><z>-Q. m.izm&ttT-f&mz&m 

[0047] m4<Dmmm$:m9&m^Tm.wtz>, 
[oo48] *mmm\m i o&ttti 2 . 

<ommw © mis \z mm % * * >j * 3. - mz mt 

-s. 

[0 0 4 9] El 9 (a) tt^U^a — ;U 2 - 2 F*3© 20 
flMUfcttBT**. 0 9 (a) IC^-r^U^a-JI/ 
2-2«l"DCD«^l - 2 Jd2 0«^ ; EU^^^'l 0 
-2 a, 1 0-2 b$jiit5riT. t-^a-fSfc 
OO^'JsgS^flg^T^S. ^9 (b) tt^E^i-;!/ 
2-2©l«BifflTfc^ ^tUf7^10-2a, 1 
0 - 2 b litya-il/ 2-2 ©S1£©MffliJ»c:@E«£ftT 

20<ffltcm#fflV I A&mi. Z\<DV I AfciO^srr 
10-2 a, 10-2b*giLTV^. 09 (b) © 

jL5\zmm%tm-rz>z.tT'. m&i -2i:^snxu 30 

5/t l Jf'>/10-2a, 1 0-2 btf»»ffi-CSMftS 
'J S^Ttr*. 

[0050] ftso&ttM&Bi ofcfljwaKijj-r*. 
[0051] #**w*#fatttt^ffl©h 9 

fg«#»£ittq£-&<5t>©T&3. 

[0 0 5 2] h7>->- A3 - 1~3- /16 40 
-2tk>-A5- l^e>^D, h , 7'f/U-2il/y 

-/N-s-iwa^wtansrff^^ifiiftiJsip^tgsw-r-s.. 0 

10TI1 H7-YA6-2teH£jrcS£*X, Tjftttijg 
^S»C^5tlfcU->-A-5 - 1 «1S22^ 2*^-5 HA 

(igJgAJUX) T-&-SNRZ (Non Return to Zer 
o){f#£A7lU uCflfSNRZf^Ttii^t?.. * 
0)ttilS^JC«tDNRZm#^e.RTZ (Return To Ze 
ro) <t^£&£ft/t«#£> US'— /TOt&O?^ 5? jr 
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RTZflf^e.NRZilf'v^tS. 
[0 0 5 3] tya- Jl/2 - 1 «^ ; E'Jn> hD-^ 1 

0 - 1 £ h7>y-A"3 - 1 SrWTS. ^^"J^E^o.— 

;i/ 2 - 2 ~ 2 - 9 * u 9-y zr&^n^nm&mm l 

Ti59, Ztl<b^~Ja.-Jl2 - 1 ~ 2 - 9 ttTIf — 

h li^zj^^^^^LTgaa^nx^-s. 

[0 0 5 4] jW>5-f >l-lteffi#©M£l*«MtEE 
V t t icS^Sa^tlTV^o 7J|fiH4*S^3§C 2 ~C 9 
T«, ^^EU ; E> 5 i-JU2 - 2~2 - 9|*J© h^>->- 

a 3 - 2 ~ 3 - 9 frzmzmzntcmmtf*^ >?-i > 

1 - 1 £mz&-&m$:f$.isT^z>o cn&©E«wt*-f 
>7-r > i - 1 iiaijxcKvaEv t t fcstettigsn 

/-f>7-f>l-l«@l, 07, Rtf08© 

[0 0 5 5] MC10-1H /tiJ'J-H, h© 
tftUfcUfc CT h 5>->— A 3-1-3-9 ^©ft-^eil 

gaj-rs. «#4«*/t. u Starrs u-f 
hmnR/m-ii£T<D^y7i)mm-2nT^z>-t)\ mc 

10-1 H^-f A*©7r>7>5 h<tR/wm^©ftf^S 
}ggSc©l«#X\ 77 >T7 h*J#lr»»fH4^tl*«6-r 
<fc?tCr-7>v— ASrieflaUTfcJK, C©h5>->- 
Affi©^-^©^ 0t0 IHW««»:*«ftl»OTJN R Z 
i^NRZ ^N©ejiT«t V>. 
[0 0 5 6] ^CtC, 01 0©MC 1 0- Ifrtb'r—t?* 

[0 0 5 7] MC10-1H R/W«#£y-f 

h^E— KtCbT h y >->— A3 - 1 F*g©Ay 776-2 

&-r*— n->7 7 5 — 1 -fe— -?mz-$ 

So i£tC, MClO-lli ^^)^ci>a.~)V2 - 2~ 

2 - 9f*3© h^>>—A3 - 2~3 - 9{C|*3j&£nT^ 
5A'7 7 7 6-2 Sr^-T-fe— 7*JUtCL, A'777 5—1 
ftf ^-yjUfc-T*. d©«t-5(C-rSili:T, MC10 
- 1 * U icttf S»£ii<^©2f!Ml;0n?g 

[0 0 5 8] A>;7 • R AS (Raw Address Strobe)/C 
AS (Column Address Strobe) 7 H UXiiiftl/TSt 
jX*.*12p{iT€r^:^. MC 1 0 - 1 te^-C v'^JU (NR 

z> ©x-^sigm-rs. siui$nfcNRZ«#ii. ti 

^!8C2~C9TRTZm^{C^^n, ^^r'J^rva 
— )V 2 - 2 ~ 2 - 9 rt© h 5>->— A 3-2~3-9tC 
fiji^tlS. fejl$nitRTZfi^tth7>->-A3 - 
2~3-9rtO-?-n-enOA'777 5-1 TRTZif 
id^NTZMl:ti$n, AX2 0-2~2 0-9£ 

[0 0 5 9] JfclC, MC 1 0 — l^-r-^^K^-jitr'J 

[0 0 6 0] ST, MC10-lttR/Wflf$iJ-|< 
^r— HICbTh^>->— A3 - 1 1*3 ©Ay 7 7 5-15 
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tC, MClO-ltt. ^ ; E'J ; &i?i-;U2-2~2-9 
ft CD h- 7 > v— A* 3 - 2 ~ 3 - 9 \ZftMZ tlT^SA y 

10-1 cm-£tt*&*cD^#T£*>. 
[0 0 6 1] A>7 • RAS/CASTHl/X^flb 

tj^tV (nrz) (DT-ftf&m-znz. &m 

^ntRTZSfB, h7>'>-A*3 - 2~3 - 9ftCD 10 
-?-n^tlCDAy7 7 6-2TNRZ«#©££j£WS 
n, *£-&ggC2~C9TRTZffi#tC^i&£tt 1 

^m>i -ltceaastt*. ejtsnfcRTzm^a. 

by>->- A3 - 1 F»3cDAy 7 7 5-1 TRTZfl^ 
£NRZfB*f ICtftH^tl, MC 1 0 - 1 tCx-*#£;L 
<=>tl. C*l£MC 1 0- lTjt^iitrcit-CU-h*®)^ 

[0 0 6 2] ZL<D£o\Z> ^ : EUn>hD-7 ; E>'a- 20 
;Ut*3 K» » S tlfc h y > >- A* 3 - 1 ZJjfa&te&m C 
2~C 9 tm.fr&t)l£2>Z\fV, (S^*-T*^iS5^IC^ 
-^S:l£MT# MC 10—1 a^TOflf&N 

RZTiisjaicjii§«-r^^t^ttj*^>. ^cd^hi, w> 
-a'jc r t z mw&mm <Dmmm^^w^m^u 

< , NRZ fevkm CDfrCO H 7 -f A* V A * ^ U 

Srtv'i-^^stc-r^.^ti'.fco^-r >^-r>i - 1 

lifiSSMTt^ R T Z S/^'J 3 > h 

[0 0 6 3] z\(D£o\z, ^^u^bvo.— ;n*3fcta^e. 

nfe h 7 >->-A 3 - 2 ~ 3 - 9 £2r|6rl4iig"&ggC 2 ~ 
C 9 2>Z\t~ZlS.m?t-fr-D&mZMC 1 0- ' 

oT, ^^E'J^-7 7"«fie5l5CDNRZffi^(D*.<0'f >*7 

£1^5 MIC ^ ; E'J ; &> ? 3.-Jl'2-2rtO 

X-^ AX«— ASlC^'f >7-T > 1 - 1 ICit^T&UCD 

[0 0 6 4] b7>*s-rt<DMl$.Zmi 1 Sffl^TSiW 

[0 0 6 5] h7»-A'3- 1 tdtex-^AttJ^ffl© 
2 Ofc 9, ftl-E-'tlDA, DYtfBLfc. A* 
7775-1, 5-2, 6-1, 6-2#K5>->-A* 
3 - 1 WtC^^e-nTM^^nT hy>->-AH8 50 
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£#£>£U rt»775-l, 6-lttRTZi^NR 
Z«^iC«Ht-^«ffi^WTS. h7>->-WOA-7 
775-2t6-2ttNRZf^A^U NRZtf 

[0 0 6 6] A7775-1, 5-2, 6-1, 6-2 
[0 0 6 7] t^-^DYt^DA'vCDx-^cD 

teiHicti, 73fafMWi#A t oy«#£hku Ay 7 

7 5 - 1 £itti5 - 2 Sr'f^-7;KC-r-&o Ay 7r5 
-l*5-20Ml;iaRTZf^ffl^ ( x-iS'D 
Aid^DY'vWT- ^©tejitCfi, A t oYt^SLl; 
AV7 7 6 - 1 £fctt6 - 2 £-f *-7;HCU Ay 7 
7 6-l#>6-2cD§iRlc:«RTZf§#£fflH.5. 
[0 0 6 8] S&, Vrefli/b775-l, 5- 
2 , 6 - 1 , 6-2 <DA7lffi^tC»-r^*2p«JET$) 

[0 0 6 9] 01 1 ©«totCl«fiX-r-5CltT, DA, D 
Y{n^\ty : -*&i£<DJi[lil\Z-ttVZtmztzK). RTZi 

^ n r z ^ q> ©«*ta» e. t) 7=-?mm.-?2 -s 

<t-5lC^C-5. &*5, 01 IT?, Ay7r5-1, 5- 
2, 6-1, 6 - 2 £4 0M?"J}g^LT^«>#5. RTZ 
ffl©A'y77 5—1 tNRZS#ffl©n^77 6 - 2 CD 

fc. 0 1 0 IC^T 1- 7 >->— A 3 - 1 ~ 3 - 9 CD&gg£ 

mtz?z\ttftii%:z. tzifteb, 01 oco^-f hm, u 

— HWftt>. MC 1 0- l^Vi«^y7iW^f»ffi^^j^ 
Wt^«NRZ^fflA777 6-2$IS;L < T 
1f-#-K l^£(DRTZ«#£gtt&*i^«RTZ{I 
^fflcDAy 775-1 £• S^Ttl tfir — ^ $5)2trt*fr A 

[0 0 7 0] ^(Cj2B^fc<t5lC. iSS&x-^te&f;::^ 

xe^s^it-r {£^*iT*,&$wifc t*^s»ft#ttco 
[0071] iiacDgM^^-r^fcfejc. T^sisg^ 

gg^ffll^fc^U AT. £01 6tC^L, iOT^S^ 
§g©Ma*01 2, RtX01 3£ffl^TlttWr^). 

[0 0 7 2] 01 6«T^Si(S^§§Sr^ ; E'JA*7>->X7 : - 
AlCjiJ^LfcST&O, ^tU3>hD-7l0-l, 
SW^'Jf^T"! 0-2*iT^SilS^g8IC^$nT 
^•5. 3>hD-7l0-l, Rl/^^'J 1 0-2^:^ 
5 s - * SlSflffl CD H 7 <i A, 1/ A**i ^ f«c S-f >if 7 

-7. [ElKIC «N R Z fl# H 71" A t R T Z U 
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[0 0 7 3] 016 TT^S^ggT 1 te, frJS<DffiW 

a>m&}&&iR 1 1 a, r 1 1 bT^jg^mv^, *m 
mm-n\tm^c 1 tc 2 \mc&^(D^mm&^m 

[0074] 0 1 2 te. 016 ^bfcT^^^CO 

[0075] si 2, Rum 1 3Tefe^»ffi«e2ii^ 

BSSr^bT^^o ^'f>^-f >1 - 1 ICttJcTf SIEi&te 
fcj£$Ll, L2, L3, L4rt><=>&0, 016fflEi 
1 - 2 lC*tirf £BEi8U;teji!iB*L 5, L6, L7fr£>U 

L 6*iiK^C 2£ft*j£LTV>£. 

[0 0 7 6] *^M01JT«. ^T^$nfc T^J|g-& 
IgTltt, S^(Cgi^$nfe2-pcD^|gC 1 tC 2 

[0 0 7 7] Jg^ggT 1 «#$S^te, fe^ggcDfficD (JJ 
©) «M#tt*KS*MC-r?.BEKjT^«iEV t tic** 
SSJfttaR t t Z\tHZ£r)&&T'<Dfcm.&V> 

[0 0 7 8] 01 2®7-f hftfrett, 01 6©MC 1 

0 - 1 <D K5-fAtt0 1 2 TOA^X© (vpu 1 s 
e ) . ^-OrtSPffita r d R^M C 1 0 - 1 

ICp l^S&&3Hffi0!8<tLT*giLTV:>£. 

01 6©/t'J 1 0-2©l/->-AU 01 2Tt±y-* 
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* k s 5 izmmt<ntz&m®mc p 5 ^js^ r s tml 

fc„ U — H»f^T«MC 1 0 - 1 ©W>-A«0 

130/-Hdl (C^^n^#«^»C p 1 tmK r 
dt^frU y^E'J 1 0- 2©h*7^A*«/t;i/Xili, 
(Dnmmir s ifWiCp 5TSLifco 
[0 0 7 9] Z\<DT^M1fe&>%<D¥f&$ : WiZ>fr\Z-rZ>rz 

[0 0 8 0] $^T<D«^^§r01 4 £01 5 £5* 
To 

10 [0 0 8 1] ®% r >5.3.U- -> 3 XCteS PICE (Si 
mulation Program for IntegratedCircui t Emphasis) 

[0 0 8 2] 0 1 4 \tm 1 2 KttJSLfc U - Httf^T© 
(dl, d4, si, s4, s5) <DWL1&, 015 
«01 3lZttfoVfz : 7'( h®jf£T©&£ (d 1, d4, 
20 si, s4, s5) B14. B15BH 

[0 0 8 3] 01 4TK7-f^SlliIl 2CO/-K 
0£) dlT&-5. K^omiB!l^«H5<^Od 1 , 
^-T>^'f >l-lcD^^d4, rsOAMs 5i 
*§^«M#M3i§g|5T<Z) s 1 , s 4m. 

[0084] ^-^\ttn^en&rf(omo-v$> 

•So 

[0 0 8 5] 





rtt 


50 [Q] 




cl 


3 [pF] 




c5 


3 [pF] 




vtt 


1.0 [V] 




tf-^>X rs 


50 [Q] 


vpulsertSW >tf 


-^>X rd 


50 [Q] 




tr 


0.2 [ns] 


>^-r >i - 





yo^'f >1 



tpdl = 216 

i ©91m t« a w&mmmmm 



[ps] 



tpd2 = 360 [ps] 



T^SiSi^i -2©^iauiSi(L 7) <DfcMmm&fm 

tpd5 = 216 [ps] 

>7-f >1 - l<DgU&(L DO-<>tf-y>X zl = 50 [Q] 

^^>7-f>l-l©M(L2) z2 = 50 [Q] 

T*Mm®i -2<Dmmvm^L7) zs = 25 [q] 



iiS-&g§ (couplerl,coupler2)© ; Ex;l'tt 
rll=lm [Q/m] L 1 1=361. 3n 
r22=lm [Q/m] L 22=361. 3n 
crl=144.5p [F/m] 
cr2=144. 5p [F/m] 50 



[H/m] 
[H/m] 



L 12=050n [H/m] 
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cl2=40.p [F/m] 

[0 0 8 6] dd-C, rll, r22ttWSS^fc») 
©E»*«[. LI 1, L 2 2 «ga^O»{4fi$ ^ifc 0 © 
ae-f >yi7^>7.. CR1, C R 2 ttttERO^Mfcfi 
£^*:9©gE*-\'A->'*>7.. LI 2, C12tt*t 
fi $ ^ ft D © fflS-f > y 9 2 > X t fflS* -V /I -> 9 >X 

[0 0 8 7] 01 4l£i3W-C/-b'd 1 «jH«m^St 

/-Hd4tt^-f >7^f >1 - 1 ©HMMftBMfcMT 10 
©&J{^ si, s4, s 5«T*S^lg©te^OiailS 
©&.&©$9E2T&5,, El 1 4 TSiWU s 5 ©*V>g| 

£nfc«k9*£^lft<h*©«^&^©W©il£ 

[0 0 8 8] 15H013 t£#J&-f -SiSt^T'ifc 

Hd 1 <D$LM\*m 1 4 t^lcS^fiJmiCf^^Viffit 
Jg£&LTV>-5. £nK<£D*ft^Jfl&£*©m^i8t^© 
WroM«*ffljE-r«.Ct^ai*T^-5)©^^-5<. 20 

[0 0 8 9] *»*«€i«{K:-c*aaft*Bli 8. 

Ell 9SfflViTitt^-r-5o 

[0 0 9 0] 018 (1) hx-^T*0EI 1 2 

©vpu 1 s e^t,>«01 6 (DM C 10-1«^©NR 

I, Tl Bf i®-&giC ltC2 QSftfcjft (#»,&) 

icttjs-r&^-r >5-r > i - 1 ±©tt«ti!B8-rs tr 
s. ho«p*jois*»c i fc^i«*n4«#3j«ia 1 8 

(2) tfcO, unttlg'&ggC U&tMSL (Micro Strip 
Line)©*^, W^i'nxl — 9 (FWXT: Forward Cross 30 
talk) tltti;?.. tnttMC 10-1 (Dtot}&LM(D 
iL±K>mffl (Ta) fcra8*©/W;*«£&*. :®F 

wxn4^-f >^-f > i - 1 -t&fm-t2>/vi>xtmc 

*-f >5-f >1 - 1±©L 

5rttjST»5L 5 tL 6©tt1ftjttk:£rnx I — ^ <t l/T 
*S£***SL (Strip Line)<Z>«&tt*l£' 
P ft©T F W X T tt£ U fcH. 
[0 0 9 1] JSC ^^>7-f>l-U©NRZf# 

t£itjicn*?TL 3±£&K8reej»-r$a<, £©e 40 

I/y W*«i^«C 2 tft*^ 07 h-i' (BWXT: 
Backward Crosstalk) Sr^USii-*. £©#DXl — {/ 

wsis 0) T»a. ci©^D7> h-^mmmi 

8 (3) «iK-&ggC2©BH«Sfi*ffi«eMT^IltWffifc 

[0 0 9 2] i(S^g§*^7 7,X^v^yj> 

4. 6T»5. fe&^3 0 [mm] ©«^. 
fcHSjigS: 7 . 15 [ p s /mm] <=V (tt^tt^= 

4. 6) /xm a«©essa®^w«4 50 
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2 9 [p s] i&S. 

[0 0 9 3] El 1 2 IC^-T^^ST 1 Ttt, m&RC 1 
T£ U KM-HZ DXh-^i gg C 2 T£ * 

axh-^{i^ajisn*. unpens (4) 

0. Ell GO^tUfyyi 0-2tc€^T^). 
[0 0 9 4] Xfta#fcm&©)ff#ttt«9i*T& 0 , n 
(DtiLMmK) £tt*,WT\Z\t/Vl>7><D$L±K> > 
3.- h£iE £3tc018 (4) tt-t©»9 

©flfc^lC&oT^-S. El 1 8te0 1 6t£*H>TMC 1 0 
-lj^Sf-yyi 0 - 2 ©x-^teSUcWr^iSt^T** 

^il:f77lO-2A^MC10-10f-^ 

tejtuc^LTferaujR^^fiit^ns. ;m£0i 9$ 

[0095] 019 (1) ttf -^-/l 0 - 2*^C0NR 
Ztltfmm 1 - 2 ©^l&^KSJjiL-fc 
^MgCl (L5) tC2 (L6) ©M^tjiff-r 
3. -€"©&, 01 8TUJBJbfeJSt^fi£^D-bX^36* 
ftC^D*. 019 (2) tiMC 10 - HM©0 1 5T 
ted 1 <Dm.f£W.MT$>Z>. *£-&HC 1 Ici-SF 

wxT«t*jsjtsnfiai»L s^eMT^/^x&^t^ 

^§§C2lC<t-S)^$nfcBWXTteBHi^l - 

2 ©^iK^ic^;px*tA^ Lfctn«r»jk:*j5!tan. £ 

^^tlfeBWXTtteitiiiL 2&jMf?Z>. Z.<D/V17, 
WttBl .8 tWUTbl^WC**. £©*§£§§ C 1T£ 

BDXN-^ L 2 £ pq P$£iJ IC jtfT L feift £ L 

T. 019 (2) ©fiSteafc^tte-S. ^inttMClO- 

iH7^^©«^o0i8 (4) ti^i;-?**. iJifc, 

0 1 3 © d 4 #J©ScJ^tt0 1 9 (3) ©<fc5lC&£o d 

n«0i9 (2) t.mmnm*m*TfttWLW-e&z>. 

13.^13. S ^-f >7-f >1 - 1 CiCSBWXTtF 
WXTdtMC 10-1 <»:«M*]ftiiS|-&§gC 2tC 1W 

n^n^sns*!, ^-©^axi — *£fi*iiswtrau 

[0 0 9 6] ^©JC'PJCT^Wiia^SrfflV^W 
^> *»B9l«©*XyJ?*t«lttfcir.-fe±3fiit* (^--A*- 
->OL-h) tcbWfee.T. ^•&^C2©^ffl^T^fc» 

SrffliET^ ^> t |lj KMC C 2 ©*-ffl l/^c^ t m C 

/i;i/7.i|i^^ti*©TiiSii«if^<&ffiTS-B-^) c 

[0 0 9 7] h^ttFWXTT^i; 
TV>5©-C, Micro Strip Line*iiS-&ggJcS^^-C$. 
^. FWXTIC^ViT'bSISW^^ioTtt^ 
©^^ D X h - 9 &m*JE~?8> i tz K) o It 0 T 
-5©1?iEtc^^ J; p JC*«©SHi(i1Sig*S^C t^a© 
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[0 0 9 8] £CD£5t£iW£-r5(DT. 0160^^^ 
•>XfAtliMC 10-1 tt^Vf-yZfl 0- 2~ 1 
0-4fWTS£$*K<fc5$^lifiO£T*SiiS-&i§T 1 
~T 3 TMStiet-;V>a- He j; ?>*iIET££<Z> 

[0 0 9 9] ^CfC, CKDT^^iSSK^ffi^fe^^'J 

^^t^SMtbt^S. 10 

[0100] 10-llWtUa>hD-7 (MC) 
T, ^^U^'^^l 0-2~l 0-7lC*rbT«J-H-(B 

n - hm^t?rly9m^&i£gimhT^z>. 7- 

l«^D>yi7ffi#ffl©^-f >v-f >T*-&„ 7-2^7 
-7«>W>^-f >7-l t^bfcT^^ggTS 
0. ^^U^^/T'l 0-2~l 0 - 7 ic-^n^nsM^ 

[0101] ^□■vi'i^CLKoutBMClO-1 
^f.MC 10-1 fH<D?ny{?&1®<l>\zmWil'Ttiiji2 
n. >^-f > 7— 1 SIoTMC 1 0 - 1 <D9Uy 20 
^A^ft^CLK i n\Z.m\Jj2tlZ>o ;*-f>7-f>7 
-1HMC 1 0- 10ifi<TM^d^«$nT*30. £ 

[0 10 2] X-fyf907-fh, U-Hflf«?ttf 

-^fflw^-r >?-f >8- ic»i««n, x^r-/^-9 

tt, hf^lCteWrite^ft'V U - FKFt«Read^|6] 

-T > 8 - 1 iiig^gg 8 - 2 ~ 8 - 7 tt£ P y 
7-l<hiig^gg7-2~7-7£|5|UBHi8§MiM (l^ffi*) 

«*»-335«, co^iiiifc<¥Hr»fe»aai»ini*»^E« 

WD-yi'ffifCLKou t ©HE&7 - 1 tCM$nT*3 

0. mc 1 0 - 1 •frt>%xmw$M£ttz><. 

[0103] ilT, 017 iCteCLKfi^tx-^ft 
[0 10 4] MC 1 0 - 1 ?&> 5 x— 

(^-r h»m *0 2 9Srffl^Tutwr^. 40 

j£i*teEll 7 ,h|f|i;-C&*. 

[0 10 5] *?\ MC 1 0- lte^Utf^&Clitei!: 
*.*-f yx 9 *«WLWri te#JfC«Dg|AT*3< . /O 
£ • RAS/CASTh'UXSr&ftU 7^ hr-^K 
f£©WC#fcf*» MClO-lliNRZC^hf- 
^^D-^CLKou t tm8AVTi£m?Z>o 

[0 10 6] ^11 **'J 1 0 - 2 K1*H,T§£&#- 
Sb^SrfT^iS^, jtWSnfc;7D>yi7m# (CLKou 

t) t5-f h^-^wNRzm^tt^-n-etiwT^iis 

£887-2, 8 - 2TRTZm^tC^|ft$n*. 50 
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[0 10 7] ^D^i7m#CLKo u t ttffi»7 - 1, 
7 - 2±£eS&-r&iiI&R lT^^UlO - 2 {CiiJjlT 
7-f hx-*ttSE«l8- 1, 8 -2±*fij»-T^ig 
BR2T^ ; EUlO-2 tcUji-r^o »R 1 t R 2 

tUl 0-2(C*5ViTi7D^^m#t5'f hf-J'*^ 
[0 10 8] ^(C, fiiKD^y 10-3~10-7tC 

mc i o- ifr<b<DfcWimmmffl<Dmz&2> : b<D<D, m 

-f h^-iS'^CDttfflM^^^U^^^l 0-2-1 

0 - 7-Cl^i;&©T% ^t'J10-2~10-7Hi'D 

x) Itii'TSS. CKDipiC, ^©^'JfcfcfbT 
fc, |S|U{4ffi^SrjfOi7D->^ffl#CLKo u t t^-f 

[0 10 9] MC 1 0- i3&»&y-^*«E*wr«^ 

[0 110] MC 1 0— 1 teR/Wfl-Sf^read^t 

-Firf*. A*># • RAS/CAS7Kl/7^IiL 

A^NRZ«f©'J-HT-Wa7^ClKo 

u t tciiwbTSiw^n^. 
[oiii] mz-ttt^v i o -2^6K*iitftr 

-5. i'D-yJOTCLKou t «H 2 9 i: |i| U < BH«S 7 
-1, 7-20lKR3T^tU 1 0 - 2 (CA^StlX 
V>&„ U-Kf-i'tt^t'J 1 0 - 2#"E>A7j£nfc? 
D.^(l§CLKo u t IC^bTtH^ttS. 
nfc'J-Hx-^ttHHi^8-2, 8 - 1 Oigg&R 4TX 
-f -y^9 ^UMC 1 0 - 1 ICATjSft*. -?tzt> 

MC 1 0 - 1 A>e.*T^^EU 1 0 - 2©U— Fx— 
^oSWTWWJtt" SB* 3 ©eailKWIHT + " *^'J 

1 0 - 2fflA^Ji'D-^CLKo u t*^'J-h*f-^ 
«^£TCOtH73B$ffl" +" S^R4CDeJ»a®W t 
fcD, ^tlti-iiCD^^'J 1 0-2~l 0-7lC*fUTt) 
^DTfcS. &-tf&&«. SSSR3<higl^R4 0?a^i: 

MC 1 0 -lA^EV^lU 1 0 - 2Ttei&&R 3«$S 
l^t^CD#i(li&R 4 tefiV*. MClO-lA^SV^t 
•J 1 0 - 3 TttffifcR 3 ttftV»*»-f-©«-«H»R 4 ttffi 
lr». t?£tK ^tUf'^BMClO-llC^l/l^ 
fcfiattItt»M#ffiW6£%>dN»*£'bMC 10-11; 
*fb^^J»C»J-Kx-^^«iiJ#-r-5Jli»C7i*. £© 
MC 1 0 - lWTIil^Tf t?07?OTCL 

k i n^ffl^nn £©&@<d;* ^u^y u- 



(13) 
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[0 112] ZWii^zH hx— ^IC^UT'bU-H 
7-2~7-7&-£Wi8-2~8 — 7tC«tS-< >t?- 
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[oii3] x\z, ^ron»J©s^^j$;ffl^J*0 2 o 

[0 114] 0 2 O«01 7lCtt/<T. MC 1 0 - 1© 

fflcoi'->-/\*<Df*i8iw >tr-y>x«^-f >5-r >7 - 

1, 8-l»#tt'f >tf-^>XZ o «h|W|i;T$)t». M 
C.l 0- lro^t'MViTffi^CDSWSti^Vi. £CD<fc 

"Sfcfluat-ra^tTHi 7 ^Rctoicj-F • ^-f h 

[0 115] T^tftM«m>fc9J®ftffi4«e 
El 2 l ^fflv^TlKBJ-r^. 

[oii6] *mmm\zm>Tmi 7 <Dmmmtmtzz 

ODteCLKffi-ffCD^frOlC. XhD-7t# (DQS) 
[0 117) DQS^tiMC 1 0 - 1 <Dft&-?Uyf 

m^<i>izmM\sT7 : -??-i bm\zmm-2tiz>o 

^/lO-2~10-7tt, jl'f >9-f >8-l»C*S 
•&UfcT^«g^gg8-2~8-7T^^tl/t9'f h 
X-^ (DQM) $DQS^i£ffl^T77m. 
cnttacOSSJtfll (02 0) t^U<DQSffi#tDQ 

<DfcMfomm< a <d * ^ >j t> m u ic * s * 

[0 118] >J-Kx-*lc#}bTte, &^y7fr*><D 
U-Hr-i- (DQ) tt*S£»£;*-f>5-f >8-lS 
^ITMCI 0-lt:A^^tl5 ( lift £ BUSK U — F 

(dqs) t>j£wsti&. cntcto^^u^-v/i o 

-2-10-7 COM C10-1 «Cl*fT*a®KfW^^ 
SiSftBHaiCttLTfc'J-Kx-*' (DQ) tXhO 
-?mn (DQS) ifOttliiAi«L^©TMC 1 0 
- lT«DQS«#lC«tO U-Kf-^DQ*7yft 

*>'J- ^f-i'W'f 5 >^£JtS.TI&9&tf 

HlC. DQSffi#DQ«^tt«bT07, 08T 



[0119] ^.\z^mmm^mm.r^mmm^m2 2 
[0120] @2 2 k*h>t, ^-r>^-r > 1 - 1 ttM 

ClO-l^^^litilSn. MCI 0-l#lTML 
^^3.-^2 - 2~2 - 9fr<b<D&mtZ.O*-1 >5-f 

> 1 - 1 t^totttt^sKja-r* ziTy-^wisg 

«£ njflgi UTV>*. 0 2 2 Ttt^-f >5-f > 1 - 1 tt 
10 V-tf— H 1 C0Ji^©« (ml) iT*©i (m2) 
KMC 1 0- ltfjfiT^I&LT&O, *H£bfc*f>5 
-f > 1 - 1 (C*fLT ; E>'3.-;U2 - 2~2-9^5,©BB 
***-th-?noJi (cl, C2) LTV> 

[0121] C<D«t'5^^l'>7'r>l - 1£#K£ 

Jiro^lKL/t^'f >5-f>l - 1C»1/T«6»C 
2~C9*#Mfr*i:£fc.i:?>, iSS^SC 2 ~C 9 ©gH 
i&gck 0 >b ffl^b! * * U ^ V s a. -fr&^m? 5 H 

20 [o 1 2 2] x, mm\zm2 3<D&5\zm&&mmt><as 
[0123] mc i o - lfrzmzm-zntc*^ >7-f 

>1-1«MC10-1 ttjfiOHEifelllm 1 TfefetCfl-lK 
U £ ©#(& LfcIEiB?a<BEiB!Jf m 2 fc-tn-^tlifr 0 iBS 

n. cn?»tFrt9ji$n/t^-f >^-r>i - uc^tbjg^ 

ggC 2~C 9*^-r^«fc5(C^ ; t , J ; &v J 3--;U2 - 2 
~2-9#SEM3nT^£. £(DBH@tt0 2 2 irtt^T 
MC 1 0 -l*MtU ; E>'3.-Jl/2-2~2- 9 iCftb 

UT, 02 2©,fc5&1?ffirC i fe. @2 3©i3)S;ifiKT 

[0 12 4] £T. ±«©ISte»SJM©ttia. Ttefc^ 
^ftbTMUTfeiK £CDffe&£0!l£02 4£ 

[0125] 024 (a) tt2ri*lttti68§&#ft£ltl< 
fz^vzr m^) 6 02 4 (a) <DJ-y~7~Q 

tt4 t*7 ^©t^ffif DA 1 ~DA4, D Y 1 ~D Y 
40 4, E A 1 ~E A 4, EYl~EY4 4ff5, 4k'7 

iQT-'DA i iEA i «©#tt-1'>tf-^>X^Z 
oTab^EiSt, SSfDY i tEY i M©#ttf>t!- 

[0 12 6] iO«S^gg6 OOBP^tbT, X7t?+->^ 
50 It-^TJWS^A^-f h^i'CD-fe^S-y^, SlC->>Ja 
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-5. 02 4 (a) ©.t^l^tS^tlCtO, 

-T3 c £tS*X#, S«^«7!><Htc±#3tf#>0X*&< -7 

[oi2 7] 0 2 4 (b) \z7Kt^o\z, mmn, 
mv 1 1 tc&jftsnfc&jgjatftR 1 1 *rt«i-r*«k5t: 

tt^»^y^6 1 Sr«^bTt>SVi 0 in«@2 4 
(a) KJt^X, SlfEAi £*M&-rft8&£**U&&t 

Hlc, 02 4 (c) ®J:3e, T*a*S^» 

*t©Atti*)te0 2 4 (b) tHCT*4«>«^iCl, 
C 1 ' OW«*W t t JB^THHi^nTVs*. 
[0128] 024 (b) . (c) Olf 6 1, 

BWTff 6 1, 6 2to\zmirz>nit7.'1 y=?\z&r>m 

jWS-f >tf-* r >X<fc&D0 2 4 (a) 0«k"5K***» 20 

vwt£\,^&m\zt&r> . *awix-f y^sja-^K-rnw: 

02 4 (b) ©J^fcJattttOfcSttfcEttfPTS*. 

[0 12 9] 0 2 4©ii££^£;*^U vX^AlO&JI 
bfcj?J60iJ£0 2 5*IUTR«T*. 

[0 13 0] 0 2 5 KMC 1 0- 1 t U — )V 

2-2~2-5tc^m^nfc^ ; eug l ^ywTx-^^ 

i£§flT£ :>XxA©S1S«ffi£^trBHi&«S5$;0X& 

mc i o - i*^^i^tti$nfcB2i^i - lwm&m 

f 61-2O024 (b) ICtkT DY i IZft^T Zi®^ 

\zmmzn, m&m^e 1 - 2®da i ttts-fsJB^ 30 

tcti^ J E'J ; e>'i-^2 - 2^BHi^$nTV^„ 

[0 13 1] tS^S^S 1 -2©SfEY i 

•7-»f-jj?-H i±tcBB«i -2«tgi#wsn. is 2©^ 

^If6 1 -3fctt«E*nT. E*ttfill»H«T*0. 

[0132] 02 5©«fc^«cBa«Ba^-r-5ctic:«to, 

MC 1 0 - 1 ^b©x-^ffi*Bi£S"Ssfi^ 6 1 - 2~6 
1 - 5S^l/T^ ; t l J ; E^a-Jl'2-2~2 - 5 
b, ^*e2ITS^t^T#-5. IE*1-1 
~l-5£»£SlH t 6 1-2~6 1-5©4MSH , >lf— 40 

?>*ifiuc i o - i^e,mfcBa^©^tt-i'>tf-y> 

6 1-2-6 l-5*»J^y>' , fc*l«'r*JltlCJ:0, 
&«. vif-#- h' 1 <D®m&\z8&®Z18tf& 
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+f-#- hi ©a«^©4 j tciia-&gg*ift^-5 j; o *>, 

[0 13 3] ££X\ 13«&|gr&ft?'6 1 - 2~6 1 - 5 
ttT+f-tf— H 1 l^lT/^Utyi- ;U2 - 2m\Z 

mwc?zi£frK>-cu<. mmmizmmt^>z.iit>x't 
[0134] &tc, ^rattis^ssfflufc^-^teaic 

J5rjgfcMC©l*j6P:/Ci<.y£0£0 2 6IC^T. 

[0135] jstai-rwbfci ottMc©fti«P*s-r:/n 

7, iJ-Hx-^tf 15/7-f hf-^16^UT 

7Hl/X^iL. #j37 Kl^XWSi&KttJSbfc;**: 
Ut'x-^^l 6 0f-^*^. cn*MC 101*3 
T?tt. J e©<fi'iJStCJt;bT->— ^>+H 9#MC 1 0 Id 

SrSiJP-T^). RAS, CASOMx, ^-X 

7HI/XBA. ^y^-fel^ hCS©SH§©->— $->X 

CC (Error Correct Code) ££js£g»E C C g lCX£j& 
U x-^KttJjnS-tfXSIfrr-So 
[0 1 3 6] PHUtC. U r KT^-feTJC^bXte^'J 
tC*f-r-5'J-HS*t7Hl^7.<&RAS, CAS« 
^-X7 r'WBA, fy^tW hCS©jHmtC 

x - * £ b & © £ ji.fr 6. o T A* 5 <fc 0 5 s - * 

stub. EccgeT^-^x^-w^mfnE^ffofe 
mcmwi onu-KS^^-r-sx-^^jg-r 

MZ&ftOo ft. l/->-/t5ttRTZif*NRZfi^ 
C*iT«*»Kfe»oTl>6. d©S^->-^r>-9-a5 
1 9tth*7-f^6 ©'f ^-TMMiiW^. DRAM© U71/-> 
a.«8P. power o n«»t' =b^^ff 3. 

[0 13 7] dWi^^tg^W-T^CtT^XxA© 
S'J©gP<4^ ^©^t'J7 ?tXS*. ^. «I/0#J^ £> 
©DMAej^®*^>, yatyir^?,©^ : E'J7i'tX 
S^ld^b. x-iS'W^tU'v.©^ h) . #j8S 

CJ-H) ^"ItBT*^>. 

[0 13 8] >A\Z. 0 2 7K*5BM©*Wtttt^»*ffl 
Vifc ^ "J /U->7tA £Jfoffl b AcHJS^J 

[0 13 9] 0 2 7tt400C PUtfy 7-fe y r- 3 0 
0*t7'D-fe^-y-A*X2 0 ltCfcOfflS&ifSSftTH-S. 
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